. Many factors converge on nascent mRNA transcripts to facilitate their export from the nucleus. One such factor, the TREX-2 protein complex, regulates export through inter actions with other complexes, including pol II and the nuclear pore complex (NPC) 3 , which acts as a gateway for cellular components to exit the nucleus and enter the cytoplasm. However, the mechanisms by which TREX-2 acts are uncertain.
Schneider et al. investigated TREX-2 in the brewer's yeast Saccharomyces cerevisiae. In yeast cells lacking the TREX-2 subunit Sac3, the composition of the Mediator complex changed. Specifically, components of the Mediator 'Cdk8 kinase' module failed to associate with the rest of the complex. The authors demonstrated that TREX-2 physically associates with Mediator, and that this association depends on Sac3 and a Mediator subunit implicated in the activation of transcription, Med31.
A series of experiments then showed a functional interdependence between Mediator and TREX-2. In yeast, genes that are in the process of being transcribed associate with the NPC, presumably to facilitate mRNA export to the cytoplasm 4 . Schneider and colleagues demon strated that, like Sac3, Med31 is required for gene targeting to the NPC, implying that Mediator is involved in mRNA export (Fig. 1) . However, in contrast to cells lacking Sac3, mRNA export seemed normal in cells lacking Sustainable Development Goals, which are more oriented towards improving health systems and health services, we need to maintain and enhance malaria-control activities. The target of universal bednet coverage for at-risk populations is still a distant dream, nets distributed before 2012 now need replacing, and all three interventions are increasingly threatened by the development of mosquito resistance to the insecticides or parasite resistance to the drugs. ACT drug resistance is already well documented in southeast Asia, and would be catastrophic if it spread widely in Africa 3 . However, the greatest threat may come from the rapid increases in pyrethroid resistance that have occurred in the two main African malaria-vector mosquito species 4 . Drug resistance is detected rapidly, because health workers and patients can immediately recognize a failing treatment. But it is less obvious when mosquitoes fail to respond to insecticides, and resistance will already be widespread in a mosquito population before there is an associated increase in the numbers of malaria cases and deaths. An international effort is already in place to try to stem the movement of ACT-resistant malaria parasites from Asia to Africa, and a more proactive approach is now needed for insecticide resistance. The urgency of this is underscored by the improved understanding that Bhatt and colleagues have provided of the crucial role that vector control has had in reducing malaria over the past decade, and, by extrapolation, of the role it will need to have if we are to eliminate the disease.
A healthy portfolio of new antimalarial drugs and insecticides is under development, driven in particular by product-development partnerships coordinated by two non-profit organizations, the Medicines for Malaria Venture and the Innovative Vector Control Consortium. But substantial development, financial, regulatory and policy hurdles are impeding the roll-out of these agents. If we can overcome these, stay ahead of the 'arms race' of parasite and mosquito resistance, develop an effective vaccine to reduce transmission and optimally deploy these interventions, then no child need die from malaria. 1 report that mRNA export is regulated by interactions between TREX-2 and another protein complex, Mediator. In yeast, the Mediator-TREX-2 interaction seems to stabilize Mediator's association with its Cdk8 kinase module -possibly through the TREX-2 subunit Sac3 (not shown) and a subunit of Mediator called Med31. Mediator-TREX-2 interactions help to ensure that genes undergoing transcription are close to the nuclear pore complex (NPC), thereby facilitating mRNA export to the cytoplasm. Gene-NPC interactions are also needed to maintain a function called transcriptional memory, which depends on the formation of a looped gene architecture (only the 5ʹ and 3ʹ ends of a DNA loop are shown) that also seems to be facilitated by Mediator 7, 13 .
MOLECULAR BIOLOGY

Mediating transcription and RNA export
The finding that the Mediator protein complex contributes to messenger RNA export from the nucleus in yeast adds to a growing list of roles for the complex in regulating transcriptional processes.
NEUROBIOLOGY
Individuality sniffed out in flies
The discovery that certain neurons' odour responses differ between individual fruit flies, but are consistent across the hemispheres of each fly's brain, indicates that sensory processing depends on an individual's experience. See Letter p.258
T H O M A S F R A N K & R A I N E R W. F R I E D R I C H
O rganisms process sensory information to learn about their environment and to inform future behaviours. The first layers of sensory processing transform information from the sense organs into sparse and stimulus-specific activity patterns across large populations of neurons in the brain 1 . But the subsequent processing steps are less well understood. Hige et al. 2 (page 258 of this issue) address this gap in knowledge by studying the olfactory system of the fruit fly Drosophila melanogaster.
In insects, olfactory sensory neurons project to a processing centre in the brain called the antennal lobe. At this stage, information about different odours is encoded by overlapping but specific patterns of activity across a relatively small population of projection neurons (about 150 in fruit flies). These activity patterns are transmitted to two higher brain regions, one of which is the mushroom body. Here, odour representations are transformed into sparse activity patterns across a much larger number of neurons called Kenyon cells (flies have around 2,000 Kenyon cells; Fig. 1) .
The activity patterns evoked in Kenyon cells by different odours show little overlap. Patterns seem to be generated by random connections to projection neurons, so they vary between individuals 3, 4 . It is therefore thought that this expansion of odour representations in the mushroom body supports their subsequent classification, for example during learning 1 . Indeed, the mushroom body is crucial for learning associations between arbitrary odours and specific values or behaviours. Learning is probably enabled by adjusting the strength of synaptic connections between Kenyon cells and a population of 35 mushroom-body output neurons (MBONs) [5] [6] [7] . The low number of MBONs implies that odour representations are recompressed as they are transferred to higher brain regions, but it remains unclear what information these neurons encode, and how they do this.
Fruit-fly MBONs can be genetically separated into 21 types 8 . Hige et al. expressed a fluorescent calcium-sensor protein in most of these cell types, usually targeting one type per fly. Odour-evoked activity of MBONs was measured using a high-resolution multi photon microscope to detect changes in fluorescence. The authors averaged calcium signals over time and pooled the results across flies to construct mean tuning curves (responses to a set of odours) for each MBON type. They also constructed 'virtual activity patterns' for the whole MBON population by combining the responses of different MBON types.
As observed in other insects 7, 9 , MBONs were Med31 or the Cdk8 kinase protein. Thus, although the authors' data support a role for Mediator in mRNA export, the precise molecular mechanism remains unclear.
Messenger RNA export joins a long list of regulatory roles for Mediator. And Schneider and colleagues' work adds to a growing set of studies [5] [6] [7] suggesting that Mediator regulates late stages of transcription, such as mRNA processing, in addition to its role in transcription initiation 2 . Note, however, that indirect effects could also contribute to the mRNA export or gene-NPC association defects reported by the authors. Consistent with a previous study 8 , Schneider et al. found decreased expression of genes involved in the biosynthesis pathway of sulfur-containing amino-acid residues in cells lacking Sac3 or Med31. An end product of this pathway is S-adenosyl methionine (SAM), which is an essential cofactor for methyltransferase enzymes. A reduction in SAM levels would be expected to inhibit methyltransferase activity, which, in S. cerevisiae, regulates mRNA processing and export 9, 10 . An array of research avenues opens up from Schneider and colleagues' study. For example, the relevance of these yeast findings to human Mediator remains to be determined. Although the authors demonstrated that TREX-2 interacts with Mediator in S. cerevisiae, existing studies of human Mediator-interacting proteins are largely devoid of human versions of the TREX-2 subunits. The functional link between S. cerevisiae Mediator and mRNA export will probably be evolutionarily conserved in some way, but the mechanisms by which the protein complex acts in human cells are likely to be distinct. Most S. cerevisiae mRNAs are not spliced into different versions of the transcript, for instance, in contrast to human mRNAs. Active genes in human cells do not typically associate with the nuclear periphery or the NPC, unlike genes in yeast. Instead, data suggest 11 that active genes are found in the nuclear interior in human cells, and that they preferentially associate with structures called PML nuclear bodies, or with 'mobile' NPC proteins such as NUP98 (ref. 4 ).
An intriguing implication of the current study is the potential involvement of Mediator in regulating transcriptional memory, in which reactivation of specific genes, such as those induced by stress, occurs faster in progeny cells whose parents have previously experienced that stress 4 . This behaviour has been demonstrated in both yeast and mammalian cells 4 , although the underlying mechanisms are incompletely understood. In S. cerevisiae, maintenance of gene-NPC associations following cell division correlates with maintenance of transcriptional memory 4 . Schneider et al. showed that gene-NPC association requires Med31, suggesting a potential role for Mediator in this process.
An interesting aspect of transcriptional memory in yeast is its apparent dependence on a looped genomic DNA architecture that juxta poses the gene's 5ʹ end (the start site for transcription) and 3ʹ end (the site of transcriptional termination) 12 . Although DNA architecture at active genes is different in humans, it is noteworthy that Mediator seems to be involved in the formation and stabilization of these loops in both species 7, 13 (Fig. 1 ). It will be interesting to see whether Mediator, perhaps through its Med31 subunit, contributes to such epi genetic mechanisms of transcriptional memory. For these and other reasons, Schneider 
